Characterization of granulosa cell subpopulations from avian preovulatory follicles by multiparameter flow cytometry.
The objective of the present study was to characterize the granulosa cell populations from individual hen (Gallus domesticus) preovulatory follicles at defined stages of follicular maturation using multiparameter flow cytometry. Granulosa cells were fixed and stained with three fluorochromes that selectively bind to DNA (Hoechst 33342, blue), RNA (pyronin Y, red), or protein (fluorescein isothiocyanate, green). A flow cytometer equipped with a three-laser excitation system was used to analyze three colors of fluorescence from stained cells. Forward angle light scatter and axial light loss measurements were made on each cell to determine relative cell size. In addition, the ratios of RNA to protein and DNA to protein were measured. The major findings obtained from correlated measurements of cell cycle (DNA), protein, RNA, cell size, and ratios were: 1) the percentage of proliferating cells decreased while cell size increased during follicular maturation; 2) two subpopulations of granulosa cells were identified within each follicle based on relatively high and low protein contents; the fraction of cells in the high protein subpopulation increased, and the fraction of cells in the low protein subpopulation decreased during follicular maturation; 3) the high and low protein subpopulations also differed in cell cycle distribution, RNA content, and cell size; and 4) the distribution of cells into the two subpopulations and the degree of proliferation were influenced by stage of the ovulatory cycle, primarily in the most mature follicles. The results demonstrate the dynamic heterogeneity of the granulosa cell populations from individual ovarian follicles and show the influences of follicular maturation and stage of the ovulatory cycle on cell growth and metabolism.